I have a cat suffering from local tetanus, which shows a homologue of local tetanus in man. There is a purely rigid condition, there is a paralysis, not so well marked as we usually find it: it exists to some extent in the toes, and there is marked rigidity in the gastrocnemius and the skeletal muscles. The cat has been injected with tetanus toxin in the leg, but in the case of man, unless we had actual proof, we should be in doubt whether he had had tetanus or not.
In regard to contracture, we are dealing with what is a new chapter in the surgical history of wounds.
On the initiative of the Tetanus Committee a memorandum was sent to the principal surgeons in England, especially those whose practice is among a large industrial class, where injuries in civil life are common. In the large industrial centres thousands of mangling and serious accidents occur in connexion with machinery, and we thought we should get as near a homologue as possible in those cases to the injuries inflicted on the field of battle. We got answers from about eighty surgeons. All of them, with one exception, said they had never seen, in the course of their medical lives, cases of contracture occurring as a sequel of wounds. That answer was a little surprising. We were prepared to find that a small percentage of wounds caused contracture, but the results-which will probably be published shortly-show that to surgeons in busy practice it has been practically unknown. The single exception was that of a Lon'don surgeon, who said he had seen such cases, but was unable to cite them, or give particulars, and he regarded them as probably of extreme rarity. Any explanation of contracture must account for the extraordinary incidence of-contracture during the present war, and its practical absence in civil practice prior to the War. The Staff Reports of the last two wars in which medical matters were observed accurately-the Franco-German War, and the American War of Secession-tell the same story. In the first of these, one was able to find very few probable cases of contracture, but even those it would be difficult to swear to. In the. War of Secession one has found, so far, five cases, among, of course, an enormous number of wounded. So we have now to do with something new, not new as a symptom per se, but as a general symptom in association with wounds.
What are the new conditions which obtain during the present war ? There is the psychical condition, it is true: mankind has never before been subjected to such an intense amount of shock in battle. In earlier days, most of the wounds were due to musket balls or to sabre cuts, and the psychical strain was much less than now. Another factor is that introduced by the use of antitetanic serum. There has never before been a time when so much earth was introduced into the body through wounds. Since the early days of the War in 1914 we have followed the practice of injecting a dose of antitetanic serum into cases of wounds. A third new point is the occurrence of anaerobes, other than the tetanus bacillus, in wounds.
In considering the question of contracture, it is very important to be absolutely clear as to what we mean when using what is a very illadvised term. There is a real and a false kind of contracture, and the real kind is that of nervous brigin. It is a constant contraction, without remissions, and it is dependent o4i the functional continuity of the muscle with the central nervous system. Perhaps the best analogy we have to contracture is the contraction of the adductor muscle in the mollusc, where there is a chronic contraction kept up without work being done and without discharges, as in tetanus proper. Contracture may be of cerebral or of spinal origin, and according to its origin we shall find it differently dealt with when we look at the subject under ancesthesia. If the contracture is of cerebral origin, a light degree of aniesthesia, sufficient to abolish consciousness, will abolish the contracture. If it is of spinal origin, we shall have to push it to the degree of general muscular relaxation to get rid of the contracture., It is important to define also the contracture of myogenic origin. That may arise as a secondary symptom to nervous contracture-that is to say, if a contracture of nervous origin be kept up sufficiently long certain changes in the muscle will occur, and the muscle itself will take on a permanent contraction, one which is independent of the central nervous system. Amnong other causes of myogenic contracture are ischemia, such as Volkmann's ischmmic contracture, or simple paralysis and secondary contraction, which we may get in a paralysed facial muscle. Those will not be resolved by chloroform, nor by ablation of the central nervous system; they are of myogenic origin. If in five or six days I were to put the cat under chloroform, the contracture would still remain, and so it would after ablation of the central nervous system, or use of curare.
Cases of nervous contracture have been extensively discussed at the Societe de Neurologie,-in Paris, for the great frequency of these cases in the French Army and in ours has aroused great interest. Obviously, a great number of the cases are of functional origin. When a wounded man develops, within five minutes of receiving his wound, acute contraction of muscles in the wounded limb, most of us would consider it of this class; and when cases can be resolved by hypnosis, by ordinary suggestion, or by strong faradization, there is no doubt about their origin. But some cases are resistant, and Babinski attempted to establish the discredited theories of reflex contracture, using them to bolster up his former theory of hysteria never showing symptoms which are not under the control of the will. That is to say, if a case be functional, the symptoms shown must always be those which can be reproduced by an act of the will. The commonest experience is absolutely against these contentions of Babinski. When a person blushes, an action takes place which is not under his control: you have all the responses of the vegetative nervous systemii: the passing of motions involuntarily, involuntary micturition, sweating, all contradict that idea. These vegetative responses accompany psychical activity and yet are not under control of the will. And, more recently, we have witnessed the demonstration of Dr. Waller as.to the psycho-galvanic reflexes. In this matter Babinski fell into error: we should never attempt to say what the mind. cannot do, because none of us have sufficient experience of the functions of the body to enable us to make any pronouncement as to what the influence of mind on the body can be. Babinski considers we have to do with an organic lesion, which he calls reflex contracture, because he finds loss of temperature in a limb, increased deep reflexes, and signs of diminished oscillation of an artery in a limb.
Physiology is silent as to the nature of such reflex contracture. It is impossible to produce reflex contracture in the laboratory; there is no method of stimulation to assist the animal to keep up persistent contraction of muscles for more than a few minutes.
The type of wounds does not appear to supply any reason for such a particular reflex contracture, and the final answer lies in the experience elicited by the question of the tetanus referendum. Wounds occur in civil practice of as great gravity, with as much laceration of tissue, as those in war; yet in all the terrible wounds due to machinery, and street accidents, this contracture appears, as a result from our inquiry, to be unknown. Therefore we can dismiss the question of reflex contracture.
We are, therefore, now left with hysterical contracture, and with contracture of neural origin. How can we decide this ? The obvious thing is, not to argue whether the accompanying or concomitant symptoms could be under the control of the will, or not, but to see what happens when you remove cerebral control. When the patient is unconscious, he cannot be hysterical, and if a contracture disappears under an anaesthetic which has been pushed only to unconsciousness, we can sav the contracture is due to consciousness, or is associated with it. But there is one point to be remembered. If hysterical contracture has been allowed to go on for many weeks or months, changes in muscle will have taken place, and an anaesthetic, even if pushed to the full, will not abolish the contracture. Therefore the diagnosis should be made within a few days after the beginning of the nervous contraction. If the contracture is only checked when the anasthetic has produced muscular relaxation, the contracture is of neurogenic origin. I do not see any reason for assuming reflex contracture, a condition of which we know nothing, and one which nobody has induced experimentally. The only contracture we know of which we can ourselves produce is that due to injection of tetanus toxin. That also provides an answer to the first question we asked: How can we account for the appearance of a new series of symptoms following wounding?
We see that the cat, which is resistant to tetanus, can develop local contracture-a local, not general, tetanus. We want to elicit the opinions of surgeons as to whether we are justified, in such cases in which the influence of the aniesthetic is resisted in the first degreesupposing it is not a functional case-in assuming that such contractures are due to local tetanus. It is a point of great practical importance, because in the case of local tetanus we have to make a diagnosis as soon as possible, because, however unsuccessful we may be in the treatment of tetanus, we can prevent tetanus becoming generalized if we have sufficient time to give large injections of antitetanic serum. It is difficult to see on what grounds the diagnosis of tetanus can be made. Increased deep reflexes occur, pace Babinski, in 50 per cent.
of functional contractures which yield to suggestion, or are abolished by a dose of chloroform, and these we do not doubt are of central origin. When we were in the Line under shell fire, we tested the deep reflexes of the people as they came in. Everybody was in a " jumpy" state, and their reflexes were exaggerated.
The other point in the diagnosis of local tetanus which seems to have received much attention, judging from our reports of cases of 10 Ransom: Muscle Contracture following Injury tetanus, is the occurrence of ankle clonus in both limbs. I do not know whether that occurs much in the field. I should like to hear whether we can accept it as a critical point in the diagnosis of tetanus.
A third point, specially noticed by the French, is twitching-local clonic contractions of muscle-as apart from constant tonic contraction of mnuscle. Judging by the reports sent in to Sir David Bruce from our local tetanus inspectors, it is as often absent as not.
Lastly, we have a variety of anaerobic infection of wounds, some of which are not-tetanic in origin. Is there an ascending toxin, causing local contraction, very much like local tetanus, which never leads to generalized tetanus? That is a point on which we would like the opinions of neurologists. Are we, as physicians, to class as tetanus those cases which chloroform does not clear up ? Or shall we, as bacteriologists, split them up and say some are due to tetanus toxin, and others to toxins of various sorts which may occur in a wound?
Dr. F. RANSOM.
Local tetanus is a central disease. You can produce local tetanus by injecting the toxin direct into the spinal cord. A short time after such injection into an animal the mnuscles become stiff, and at first.and that is an important distinction-nothing else happens, especially in cats: there is no sign of increased reflexes, nothing except that the muscles are thrown into a state of spastic contraction. A little later there are indications of reflex over-excitability of reflexes, and then the contractions are superimposed on the contracted muscles. Thus increased reflexes and the contraction of muscles are two definitely distinct phenomena; in fact, in frogs it has been shown that those functions can be controlled from different points of the spinal cord. There are centres in the cord which control contractures, and centres which control the reflex action. The difficulty in these cases of contracture is-in looking upon them as simply nerve irritation-their constancy. I think this is a central condition, which can hardly be due to any irritation from the wound, from cicatrix pressure, and so on.
I think it must be toxic, and that it must be central; and I snggest that this contracture is very often due to tetanus toxin. That theory was suggested to me more especially by what I have seen in animals. I remember, for instance, a cat which, after section of the spinal cord, was injected with tetanus toxin in both sciatic nerves. It developed tetanus in both hind limbs, both being stretched out and quite stiff,
